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ABSTRACT 

This report  presents t h e  r e s u l t s  of t e s t s  performed on 
one specimen of Pressure Gauge 75N09618 PFG-3. 
tests were performed: 

The following 

1. Receiving Inspection 4. Cycle 

2. Functional 5. B u r s t  

3 .  Surge 

\ 

The specimen performance was i n  accordance with t h e  
spec i f ica t ion  requirements of NASA Specif icat ion 75l109618 PPC-3 
throughout t h e  t e s t  program. 
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The tests reported herein were conducted fo r  t h e  John F. Kennedy Space 
Cefiter by Chrysler Corporation Space Division (CCSC), New Orleans, Louisiana. 
This  docmefit was prepared by CCSD under contract  KAS 8-4016, P a r t  V I I ,  G7IC 
271620. 
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FCR 

A .  OPZFit'iTIn'G :.L;DILT,.I : He o r  G?i2 
B. GPEL\TIb:G M J G Z  : 0 t o  1500 psi,: 
C. ACCURACY: 1 per cent of full s c a l e  f o r  niddle 

(worki1;g) h a l f  o f  scp-le and 1 .5  per cent 
of f u l l  s ca l e  f o r  t h e  rmaind-r .  

11. CGNSTRUCTIGK 

Case - aluminm 
BGurdon -Tube - 316 SST 
Meter Xove:nent -316 SST and nylon 
Dial Cover - nonshatterable glass  
Socket and Comcction - s t a i n l e s s  s t e e l  
Ring - s t e e l  
Dial - s t e e l  

6 inches . B. G!iUGE SIZE : 
C. CCr!TJECTIO:!: $inch male 1:PT . 

D. GAUGZ l : O U ~ T I I < G  : Front f lange mo-mt in!: 

. 

IV. ECATIGN 2 J D  USX: The gauge is used a t  Launch Con;plex 34 i n  t h e  
pr;ematic d i s t r i b u t i o n  Fortior, of t h e  FroFellant 
consoles. 

1 
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Recc iv ing  
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Test 

Cycle Test 

Burst T e s t  

---.- 
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_u --- 
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f a c t o r y  

S a t i  s- 
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---_y.- 

Pressure 
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11.0 
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ind ica t  erl 
1600 y s i  
a f t e r  press  
ure was re- 
leased .  

-- 
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SECTION I 

IXTRODUCTION 

1.1 

1.2 

1.2.1 

1.2.2 

1.3 

1.3.1 

SCOPE - 
This report  presents t h e  r e s u l t s  of t e s t s  t h a t  were performed 
t o  determine i f  t h e  0- t o  1500-psig pressure gauge 75M09618 PPG-3 
meets t h e  operat ional  and environmental requirements of Launch 
Complex 34, John F. Kennedy Space Center. 
t e s t  r e s u l t s  is presented on page v i i i .  

A summary of t h e  

ITD! DZSCFJPTION 

One specimen of  pressure gauge 79409618 FP2-3 was t e s t ed .  
gauge is used i n  t h e  pneumatic d i s t r i b u t i o n  port ion of t h e  
propellant consoles. 

The 

Pressure gauge 75M09618 PPG-3 i s  manufactured by U. S. Gauge 
Company as  irendor par t  number 1838. The pressure gauge s i z e  
i s  6 inches, and t h e  sca l e  range is  0 t o  15GO psig. 
gauge is  designed t o  i nd ica t e  pressure with an accuracy of 
1.0 per  cent of f u l l  s ca l e  f o r  t h e  middle half  of t h e  sca l e  
uld 1.5 per cent of full sca l e  for t h e  remainder. 

The 

APPLICABLE DOCUMENTS 

The following documents contain t h e  t e s t  requirements f o r  
pressure gauge 7W05618 PFG-3: 

a. , K S C S T D - l & ( D ) ,  Standard kvi ronmenta l  Test Methods fo r  
Ground Support Equipment I n s t a l l a t i o n s  a t  Cape Kennedy 

b. NASA Drawing 75M09618 PFG-3 

C. Test Plan CCSD-FO-1088-3.F 

1-1 



2.1 

2.1.1 

2.2 

2.2.1 

2.3 

2.3.1 

2.4 

SECTIOE I1 

RECEIVING INSPECTION 

The t e s t  specimen s h a l l  be v isua l ly  and dimensionally in- 
spected f o r  conformance w i t h  t h e  applicable specif icat ions 
pr ior  t o  tes t ing .  . 
TEST PROCEUURE 

A visua l  and dimensional inspection of t h e  specimen w a s  per- 
formed t o  determine compliance w i t h  K S A  drawing 75M09618 PFG-3 
and t h e  applicable vendor drawing t o  t he  extent possible without 
disassembly of the  t e s t  specimen. 
specimen was  a l so  inspected f o r  poor workmanship and manufacturing 
defects  . 

At the  sarie time, t h e  t e s t  

TEST RESULTS 

The specimen complied with NASA drawing 7.5l409618 PFG-3. 
evidence of poor workmanship o r  manufacturing defects  was 
observed. 

No 

TEST DATA 

The data  presented in  t a b l e  2-1 were recorded during t h e  in- 
s pe c t ion. 

2-1 



Table 2-1. Specimen Nomenclature and Size  

Manufacturer 

Model Number 

Pressure Range 

Dial Size  

Nounting Flange Dia. 

Fitting Size  

Pressure Gauge 

U. S. Gauge Co. 

183 8 

0-to 1500-psig 

6 inches 

7-314 inches 

l/k-inch male NPT 

2-2 
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S E C T I O N  I11 

FUNCTIONAL TEST 

3.1 

3.1.1 

3.1.2 

3.1.3 

3.2 

3.2.1 

3.2.2 

3.293 

3.2.4 

3.2.5 

3.2.6 

TEST R i 3 Q U I R E ” T S  

The tes t  specimen s h a l l  be subjected t o  an i n i t i a l  funct ional  
t e s t  consis t ing of 10 cycles from zero t o  1500 psig, using He 
o r  GN2 as  t h e  t e s t  medium. 

The tes t  specimen s h a l l  be subjected t o  f i v e  cycles from zero 
t o  1500 psig i n  a l l  subsequent func t iona l  tests. 

Pressure readings s h a l l  be taken in 100-psis increments and 
monitored. 
abainst  a laboratory gauge. 

The accuracy of these  readings s h a l l  be ve r i f i ed  

TEST PROCEDURE 

The t e s t  setup was assembled as  shown i n  figure 3-1, using t h e  
equipment l i s t e d  i n  t a b l e  3-1. It was determined t h a t  a11 
connections were t i g h t ,  a l l  gauges were i n s t a l l e d  and were 
operating properly, and all valves were closed. 

Hand valve 4 was opened and pressure regulator  5 w a s  adjusted 
u n t i l 1 5 0 0  psig was indicated on laboratory gauge 6. 

Vent valve 8 was opened and pressure regulator  7 w a s  adjusted 
un t i l  a flow was establ ished t o  purge t h e  system of air. 

Pressure regula tor  7 was adjusted u n t i l  zero ps ig  w a s  indicated 
on laboratory gauge 2. 
men 1 was recorded. Vent valve 8 was then closed. 

The pressure ind ica t ion  of  tes t  speci-  

Using pressure regulator  7, t h e  pressure was increased t o  lG0 psig 
as indicated on t h e  t e s t  specimen. 
labora tory  gauge 2 was recorded. 

The pressure ind ica t ion  of 

The procedure described i n  3.2.5 was repeated, t ak ing  pressure 
readings on t h e  tes t  specimen i n  100-psig increments unti l  a 
pressure of 1500 psig w a s  reached. 

3-1 
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3.3  

3.4 

Using pressure regula tor  7 and vant valve 8 ,  t he  pressure 
was decreased 100 ps ig  and t h e  pressure indicated on labora- 
t o r y  gauge 2 was recorded. 

The Frocedures described i n  3.2.5 through 3.2.8 were repeated 
f o r  a t o t a l  of t e n  cycles during t h e  i n i t i a l  func t iona l  t e s t ,  
and f i v e  cycles during a l l  subsequent func t iona l  t e s t s .  

TEST RESULTS 

The t e s t  specimen demonstrated s a t i s f a c t o r y  accuracj?, operation 
and r e so lu t ion  during t h e  i n i t i a l  func t iona l  t e s t .  
specimen indica t ion  was exact a t  zero. and a m a x i m u m  of 1 . 5  per  

The t e s t  
- *  

cent of full sca l e  deviat ion was ev id in t  from 100 p s i  through 
1500 ps i .  

TEST UATL 

The da ta  presented i n  t a b l e  3-2 were recorded during t h e  t e s t .  

3-2 



Table 3-1. Functional Test Equipent  List 

- 
It em 
No, 

1 

2 

3 

4 

5 

6 

7 

8 

- 

It em 

Test Specimen 

Laboratory 
Gauge 

(312 Supply 

Hand Valve 

Pres sure 
Regulator 

Laboratory 
Gauge 

Pressure 
Begulat o r  

Vent Valve 

Manufacturer 

U. S. Gauge Co. 

Omeld 

NA 

A i r  Products 

Oxweld 

Heise 

Grove 

Bobbins 

Model/ 
art No. 

1838 

NA 

NA 

NA 

NA 

NA 

15~: 

s S K G - ~ ~ (  
-4T 

- 

Serial 
No. 

75r*;0961C 
PFG-3 

NA 

NA 

NA 

NA 

95-1569- 
B 

NA 

NA 

Remarks 

0-to 15OO-psi,- 
1.5% FS accurac 

0-to 3500-psiz 

3000- ps i g  

G1<2 Supply 

300O-~si; inlet 
0-to 3COO psig 
o u t l e t  

Q-to 1500-psi2 
0.5% FS accurac 
Cal. date 
10113 166 

6OoO-psiz i n l e t  
0- to 35OO-psiz 
o u t l e t  

I;-inch 1 

1 
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Table 3-2. I n i t i a l  Functional Test  Data 

Speci- 
rr.en 
Indi- 
c a t  ior 
( p s i >  

0 
100 
200 

300 
1,oo 
500 
600 

700 
000 

YO0 
1000 

1100 
1200 
1300 

u o o  
1500 
1400 
1300 

1200 

1100 

1000 

900 
GOO 

700 

600 

5 0 0  

400 

300 
200 

100 
0 

- 
1 
- 

0 

94 
147 
3G1 
400 
501 
605 
706 
803 

907 
1001 

1105 

1205 
1304 
u(@6 
1505 
U06 
1306 
1206 

1104 
1002 

906 
4903 

703 

603 
501 

401 
301 
199 
97 
0 

Laboratory Gauge Indicat ion ( p s i )  

3 

0 

96 
19 7 
295 
4W 
531 
603 

763 
GG2 

$05 

1001 

1104 
1204 
1306 
uc5 
1502 

uo5 
1305 
1204 

1103 
1001 

904 
c02 

702 

602 

502 
403 
300 
200 

96 
0 

~ 

- 
4 - 
0 

9 L b  
195 
25 9 
344 
501 

663 
762 
802 

904 
1001 

1103 
12c 5 
1305 
ut06 
1500 

1406 
1306 
1x14 

1103 
1000 

904 
802 

704 

602 
502 

403 
258 
200 

97 
0 

5 - 
0 
96 
15 6 
300 
400 
500 
600 

'52 
802 

904 
1000 

1102 
1202 

1306 
u o 5  
15C2 
l.405 
1306 
12c 2 

11c 2 
1000 

w4 
802 

704 

60 2 

503 
462 
298 
200 
96 
0 

3-4 
- 

- 
6 7 

0 

93 
1,: 
3L 1 

345 
502 

603 
7CJ? 
802 

$06 

1001 

l l C 3  
1204 
1305 
uc6  

1406 
130.5 
120 5 
1103 
1060 
ye6 
801 

704 

6G2 

503 
402 
300 
197 
96 
0 

1500 

- 

- 
8 - 

0 

93 
AL7 2 
,CS 

Ai 1 
501 
602 
763 
802 

406 
1000 

1106 

1 3 ~ 6  
1406 

UcC6 
1306 

'1' - 

1204 

15C1 

120 5 

1104 
1001 

405 
c02 

702 

602 

502 

401 
30c 
196 

92 
0 - 



ZN2 

Figure 3-1. Functional Test Schematic 
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SECTION I V  

SURGE TEST 

4.1 

4.1.1 

4.1.2 

b.1.3 

4.2 

4.2.1 

4.2.2 

492.3 

4.2.4 

4.2.5 

4.,2.6 

k.2.7 

A surge t e s t  s h a l l  be perforrr,ed on t h e  t e s t  specimen t o  determine 
whether cyc l ic  pressure surges cause degradation or deformt ion .  

The surge t e s t  s h a l l  consis t  of pressurizing t h e  specimen frox 
0 t o  1300 psig within 100 mill iseconds,  using He o r  GN2. 

Twenty cycles s h a l l  be performed. 

TXST PROCZDURZ 

The surge t e s t  setup was assembled as  shown i n  f igu re  4-1, using 
t h e  equipment l i s t e d  in t a b l e  4-1. 
connections were t i g h t ,  gauges were i n s t a l l e d  and were operating 
properly, and a l l  valves were closed. 

It was ensured t h a t  a l l  

Vent valve L!+ was opened; then hand valve 12 was  opened. 

Pressure regula tor  G was adjusted u n t i l  1000 psig was indiczted 
on pressure gauge 6. 

Solenoid valve 7 was actuated, hand valve 4 w a s  opened and 
flow regulator  5 was adjusted until a flow was establ ished 
t o  purge t h e  system of a i r .  Vent valve I& was closed when 
t h e  system was purged. 

Solenoid valve 7 was cycled and flow regulator  5 was adjusted 
u n t i l  a pressure r i s e  from zero t o  1000 psig within 100 milli- 
seconds was established. 

After t h e  surge cycle had been estzbl ished,  t h e  t e s t  sFecknen 
1 was subjected t o  20 cycles a s  indicated by counter 10. The 
cycles were monitored on osci l lograph recorder 2. 

A func t iona l  t es t  was performed on tes t  specinen 1 and t h e  
da ta  was recorded. 

4-1 



4 . 3  

493.1 

4.4 

4.4.1 

TEST FESULTS 

The test  specimen did not leak. 
degradation of performance. 

There was no deformation o r  

TEST DATA 

The da ta  presented in t a b l e  4-2 were recorded a f t e r  t h e  t e s t .  
Figure 4-3 presents a t y p i c a l  surge pressure cycle. 

lr-2 



TaSle 4-1. Surge Test and Cycle Test E q u i p e n t  List 

- 
It em 
No. - 
1 

2 

3 

4 

5 

6 

7 

e 

9 

10 

11 

12 

13 

u 

- 

It em 

Test SFechen 

3scillograph 
Recorder 

h e  s sure  
Transducer 

Hand Valve 

Flow 
Eegulat o r  

Pressure Gauge 

Solenoid Valve 

Pressure 
Regulator 

Cycle Timer 

Counter 

F i l t e r  

Hand Valve 

He o r  GN2 Supply 

Vent Valve 

Manufacturer 

J .  S. Gauge Co. 

:onsolidat ed 
Tlectrodynamics 

X C  

?ohbins 

:'at t s 

Ieise  

ilarotta 

;rove 

=ramer Control 

;enera1 Control 

Bendix Corp. 

?obbin s 

NA 

Robbins 

Model/ 
'art No. 

1838 

NA 

4-3 5c- 
GOO1 

SSKG- 
2504" 

1: 

NA 

rn-74 

NA 

5 23 

NA 

2-S-134 
603-0 

SSKG 2 3  
-4T 

NA 

SSKG 25( 
-4T 

Serial. 
No. 

7j1.:9?61 
F E - 3  

017-887 

3145 

NA 

119-3 

95-1569 
-E 

17216 

lC4Y 21 

Y2389A 

NA 

60 

NA 

NA 

NA 

Remarks 

0-to 1500-piz 
1.5$ FS accurac 

N A 

0-to 3000-~~i 
-w +% FS accurrc; 
Cal. date 
10/1/66 
1 z-inch 

1 
2;-i n c h 

0-to 3000 psi-  
0.5% !$:: accur- 
acy 
Cal. date 
10/13 / 6 6  

3-way 

3OOO-psi: i.nlnt 
1000-psi: out 1 e 

NA 

NA 

2-micron abso- 
l u t e  

1-&-inch 

3000-p~i,5 

i-inch 

4-3 



Table 4-2. Functional Test Data After Surge 

Specimen 
h d i c a t  ion  
( F d  

0 

100 
2CO 

300 
460 

500 
GOO 
700 
800 

500 
1000 
1100 
1200 
1300 

400 
1500 
u o o  
1300 
1200 
1100 
1000 

900 
800 

700 
6G0 
500 
400 
300 
200 
100 

0 

Laboratory Gauge Indication ( p s i )  

~ 

1 

G 

092 
196 
298 
400 
j G 2  

604 
704 
803 
404 

1000 

1105 
1202 

1307 
UO3 
1500 
w 4  
13% 
120 5 
1103 
1000 

504 
803 
704 
605 
504 
402 
302 
158 
93 

0 

2 

0 

094 
15 7 
300 
402 

504 
603 
705 
8G2 

404 
1000 

1102 

1204 
1365 
14C5 
is00 
4 0 6  
130 5 
120 5 
llC4 
1000 

4’04 
802 

703 
603 
503 
402 
300 
154 
93 
0 

3 

0 

052 
198 
300 
402 
503 
603 
704 
803 
505 

1000 
1105 
1203 

1303 
4 0 4  
1.500 
1406 

1307 
120 5 
1104 
1000 
904 
802 

704 
603 
502 

402 
302 
200 
93 
0 

4-4 

L 

0 

54 
1% 
300 
402 
5c3 
603 
7c4 
sc3 
404 

1000 

1106 
1206 
1367 
uCO6 
1500 
uo3  
1307 
1265 
1102 
1000 

yo2 

803 
703 
600 
501 

359 
362 
156 
52 

0 

0 

94 
197 
3b3 
401 
501 
6ul 
702 
802 

903 
99s 
1103 
1204 
1305 
4 0 6  
1500 
4 0 6  

1305 
1207 
1104 
1000 

904 
802 

70c 
602 
501 
3% 
299 
146 
74 
0 

5 



4 

Note: A l l  lines 1/4-inch. 
Refer t o  t a b l e  4-1 f o r  item i d e n t i f i c a t i o n .  
E l e c t r i c a l  connection shown broken l i n e  (- - -1. 

He 
or- 

GI1 2 

.-- 

13 

Figure &-1. Surge Test and Cycle Test Schematic 

. 

4-5 





Figure 4-3. Typical Pressure surge 

56 100 156 

Time (milliseconds) 
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SECTION V 

CYCLE T E T  

5.1 
5.1.1 

5.1.2 

5.1.3 

5.2 

5 . 2 . 1  

5 .2 .2  

5*2.3 

5.2.4 

5.2.5 

5.2.6 

5.2.7 

TEST REQUIRETENTS 

A cycle  test  s h a l l  be performed on t h e  t e s t  specimen t o  de- 
termine whether continued cycl-ing cuases degradation or de- 
formation. 

One cycle shall. consist  of p ressur iz ing  t h e  t e s t  specimen from 
zero t o  1500 p s i g  and back t o  zero i n  6 t o  10 seconds. 

Conduct 40,000 cycles and perform funct ional  t e s t s  a f t e r  500, 
1000 and 5000 cycles, and every 5000 cycles thcreaf-iier, 

I 

TEST PROCEDURE 

.The cycle t e s t  se tup  was a.ssembled as shdvn i n  f igure  4-1, 
using t h e  equipment l i s t e d  i n  t h e  t a b l e  4-1. 
t h a t  all connections were t i g h t ,  gauges were i n s t a l l e d  and 
were operating properly, and a l l  valves were cl.osed. 

It was determined 

V e n t  valve 1 4  was opened; then hand valve 1 2  was opened, 

Pressure regulator  8 was adjusted u.ntil.  1500 psig was indicahed 
on gauge 6. 

Solenoid valve 7 was actua%ed, hand valve 4 w a s  opened, and flow 
regulator  5 was adjusted u n t i l  a f l i 4  was establ ished to p~1'ge 
t h e  system of a i r .  Vent valve 14 was then closed. 

Solenoid valve 7 was cycled and f l m  regula tor  5 adjusted u n t i l  
a pressuye r i s e  from zero t o  1500 ps ig  and back t o  zewo within 
11 seconds was establ ished.  

After t he  cycle had been establ ished,  t e s t  specimen 1 vas  
subjected t o  1~0,000 cycles as indicated by counter 10, 
r i s e  and decay t ime was p e r i d i c a l l y  checked on oscil lograph 
recorder 2.  

Pressure 

A func t iona l  t e s t  was performed on t e s t  specinen 1 a f t e r  500, 
1000 and 5000 cycles, and every 5000 cycles t h e r e a f t e r ,  



TEST REULTS 

The test ::pecimeii did not l eak ,  
degradation of perforiiiance. 

TEST DilTA 

The data i s  pre:;e;:!-~i;ed 517 -I;abl.es 5-1 khrough 5-1.0. 
pressurc cycle i s  pr;e::en-Led. in figure 5-1. 

5.3 _II --. 

5.3.1 There was n o  defo~ma.-t;ioii o r  

- _  5*4 

5.11.1 A typical 

. 

5- 2 



Table 5-1. Functional Test Data After 5UO Cycles 

Specimen 
Indicat ion 

(psi) 

1 

Laboratory Gauge Indicat ion (pi) 

0 

130 
2GO 
300 
400 
500 
600 
700 
800 
goo 

1000 
1100 
1200 
1300 
u o o  
1500 

urn 
1300 
1200 

1100 
1000 
900 
300 

700 
6CO 
500 
400 
300 
200 

100 
0 

C 

36.5 
154 
294 
394 
499 
559 
6% 
74 3 
500 
996 
1098 
115 5 
1298 
1396 
u5 5 
1399 
1300 
U$8 
1098.5 
996 
898 
755 
698 
598.5 
499 
397 
298 
1% 
88 
0 

2 

0 

$0. j 
15 j 
297 
396 
479 
559 
700 
800 
$00 

967 
U O O  
1201 
1276 
1400 
1497 
1348 
1300 
1200 
1100 

997 
$00 

74’9 
700 
600 

500 
398 
297 
143 

88 
0 

~ 

3 

C 

52 
195.3 
298 
397 
500 
60C 
700 
;GO 

500 

998 
1098. j 
1200 
1301 
1396 
14% 
1399 
1302 
1158 
1098 

996 
900 
800 

700 
6G0 
499 
398 
297 
194 
90 
0 

, 
;i 

0 

5G 
156 
25E 
377 
495 
545‘ 
;lOC 
748 
897 
5% 

1100 
115s 
12% 
1398 
1493 
1400 

12% 
1200 

1100 
44s 
858 
749 
700 
600 
560 
398 
296 
194 
85 
0 

5 

0 

51 
154 
297 
4c0 
560 
5 5  
701 
800 
500 

4’57 
1100 
1148 
1296 
1395 
1498 
1400 
13 00 
1201 
1100 
497 
900 

798 
700 
599 
500 
39s 
297 
194 
90 
0 

5-3 



Table 5-2. Functional Test Data After 1000 Cycles 

~ 

Specimen 
Indica t ion  

(Psi) 

0 
100 
200 
300 
400 
500 
600 

700 
800 
900 

1000 
n o 0  
1200 

uoo  
1500 

u o o  
1300 
1200 
1100 
1000 
900 
800 

700 
600 

500 
400 
300 
200 
100 
0 

1300 

1 

0 

90 
196 
301 
401 
502 
603 
704 
802 
903 

1000 
1103 

1203 
1303 
lL0l 
1500 
a 0 0  
1302 
1203 
U03 
1001 
904 
803 

704 
604 
504 
402 
301 
196 
92 
0 

Laboratory Gauge Indicat ion (psi) 

2 

0 

92 
197 
300 
400 
502 
602 

703 
802 
903 

1000 
1104 
1204 
1304 
u o o  
1501 

1403 
1303 
1202 
1103 
1001 
904 
802 

703 
6 U l  

502 
400 
300 
196 
91 
0 

3 

0 
90 
1% 
300 
402 
563 
602 

703 
8C2 
904 

1000 
1103 
1204 
1302 
1400 
1500 
u o 2  
1303 
1202 
1104 
lo00 
902 
801 

704 
602 

502 
399 
300 
196 
93 
0 

4 

0 
91 

197 
300 
40 2 
502 
602 

704 
802 
904 

1000 
1104 
1202 
1302 
1401 
1500 

1401 
1304 
1204 
1102 
1000 
904 
800 

704 
602 
502 
400 
300 

196 
91 
0 

5 

0 

92 
197 
300 
400 
502 
602 

703 
802 
904 

1000 
1103 

1303 
1400 
1500 

UOl 
1303 

1100 
1000 

904 
802 

704 
602 
502 
460 
279 
156 
93 
0 

1203 

1203 
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Spec h e n  
Indicat ion 

( p s i )  

0 
100 
200 
300 
400 
500 

600 
700 
800 
400 

1000 
1100 
1200 
1300 
UCOO 
1500 
us00 
1300 
1200 
1100 
1000 

900 
800 
700 
600 

500 
400 

300 
200 
100 
0 

Table 5-3. Functional Test Data After :GOO Cycles 

Laboratory Gauge Indicat ion ( p s i )  

1 

0 
90 

192 

300 
39 5 
495 
570 
'700 
77 5 
5ocI 
1000 
l loo 
1200 
1300 
woo 
1500 
uoo 
1300 
1195 
1095 
lo00 

900 
800 
700 
600 

5 0  
400 

295 
190 
90 
0 

2 

0 
90 

194 
300 
375 
j G O  

600 
700 
800 
900 
1000 
l loo 
1200 
1300 
urn 
1500 
uoo 
1300 

1200 
1100 
1000 
900 
800 
700 
600 

500 

395 
295 
185 
90 
0 

3 

0 
85 

192 
3CO 
340 
495 
596 
700 
800 
900 
lC00 
llGO 
1200 
1300 
U O O  
1500 
1400 
1300 
1200 
1095 
1000 
900 
800 
700 
600 

500 

400 

300 
200 
85 
0 

4 

G 
9G 
195 
360 

400 
5G0 
600 
700 
800 
900 
1000 
1100 
1195 
1300 
U O O  
1500 
1400 
1300 
1200 
1100 
lo00 
900 
800 
700 
600 

500 
400 
295 

190 
85 
0 

5 

0 
9c 
145 
29 7 
400 
560 
600 
700 
600 
900 

1000 
l loo  
1200 
13CO 
uoo 
1500 
uoo 

1200 
1100 
1000 

900 
800 
700 
595 
500 
400 

300 
190 
90 
0 

13co 
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Tab1 

Specimen 
Indica t ion  

( p s i >  

0 
1GO 
2co 
300 
400 
500 
6GO 
700 
800 
900 

1000 

l1CO 
1200 
1300 
1400 
1500 
1400 
1300 
1200 
1100 
1000 

900 
800 
700 
600 
500 
4C0 
3C0 
200 
100 

0 

5-4. r’unctlonal Test i)a.ta !.fter 10,000 Cycles 

Laboratory Gauge Indicatioc ( p s i )  

1 

3 

92 
15 5 
2% 
35s 
5co 
6CO 
760 
800 
700 
997 

1099 
1200 
1299 
1396 
U96 
1398 
1299 
120G 
1100 

9% 
900 
800 

700 
600 
500 
399 
298 

1% 
92 
0 

2 

0 

92 
15 5 
300 
378 
500 
600 

701 
799 
500 
948 

1100 
1157 
1398 
1396 
ut96 
1396 
1298 
1200 

1099 

998 
900 
800 

700 
600 
5Q0 
358 
299 

196 
92 
0 

0 

92 
lC,!6 
256 
399 
500 
4CC 

7c0 
300 

900 
79: 
1c‘; 9 
1200 
1299 

1397 
1457 
1397 
1300 
11% 
l O 9 C  

996 

900 
800 

702 
600 
500 
396 
298 
197 
91 
0 

5-6 

4 

0 
94 
1% 
300 
359 
500 
6Cl0 

700 
&OO 
900 
1cc0 
1099 
1200 
1243 
1398 
1498 
13?6 

1200 
1102 

1000 

902 

800 

700 
600 
500 
398 
300 
197 

93 
0 

1300 

5 

0 

93 
19s 
300 
393 
502 
6G0 

702 
GOO 
900 
:5<? 
1101 
1200 
1300 
13?& 
1497 
1398 
1303 
1200 
1100 

997 
900 
800 
702 
600 
500 
397 
25 8 
19 6 

92 
0 



Table 5-5. Functional Test Data After 15,000 Cycles 

Specimen 
Indicat ion 

( p s i )  

0 
100 
200 
300 
400 
500  
600 
700 
800 
900 
1000 
1100 
1200 
1300 
U O O  
1500 
uoo  
1300 
1200 
1100 
loo0 
900 
800 
700 
600 

500 
400 

300 
200 
100 
0 

Laboratory Gauge Indicat ion ( p s i )  

1 

0 
88 
196 
298 
398 
500 
600 
701 
800 
900 
997 
lo99 
1200 
1298 
1399 
ut95 
1398 
1298 
1200 
1098 
998 
901 
798 
701 
600 
500 
399 
298 
195 
92 
0 

2 

0 
91 
195 
298 
399 
500 
600 
701 
800 
900 
997 
1099 
1199 
1299 
1398 
1498 
1400 
1299 
1200 
1100 
998 
900 
799 
701 
600 
500 
399 
298 
196 
92 
0 

3 

0 
91 
196 
300 
398 
500 
600 
701 
800 
900 
997 
1100 
1201 
1298 
1397 
U96 
1399 

1200 
1099 
999 
901 
800 
701 
600 

500 
397 
298 
195 
90 
0 

1300 

4 

0 
93 
144 
298 
398 
500 
600 
761 
800 
900 
997 
1099 
ll98 
1296 
1399 
u97 
1399 
1300 
1199 
1099 
999 
901 
800 
700 
600 
500 
398 
297 
195 
92 
0 

5 

0 
90 
195 
298 
398 
495 
600 
701 
796 
895 
998 
1098 
ll?6 
1298 
1398 
U96 
1396 

1198 
1096 
998 
902 
800 
700 
600 
501 
398 
298 
196 
93 
0 

1300 
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Table 5-6. Functional Test Data Aftsr 20,000 Cycles 

Specimen 
Indication 

(ps i )  

0 

100 
200 
300 
400 
500 
6CO 
700 
800 

900 
1000 

1100 
1200 
1300 
1400 
1500 
1400 
1300 
1200 
1100 
1000 
900 
800 
700 
600 
500 
400 
300 
200 
100 
0 

Laboratory Gauge I n d i c c t i o n  ( p s i )  

0 
92 

144 
297 
396 
49: 
5?8 
698 
798 
899 
997 

1099 
1198 
1296 
1394 
u 9 4  
1396 
1298 
1196 
1098 

996 
897 
799 
700 
598 
500 
397 
398 
194 
93 
0 

2 

0 

92 
197 
299 
3?9 
502 
600 
702 
800 
900 
998 

lo99 
1196 
1298 
1395 
1496 
1397 
1298 
1200 
1100 
998 
900 

799 
701 
600 
502 
3?8 
300 
197 
94 
0 

3 

0 
?? 

15R 
300 
398 
502 
601 
702 
800 
900 

997 
1100 
1199 
1259 
139 5 
ut97 
1397 
1300 
1198 
1101 
998 
900 
800 
701 
600 
500 
399 
300 
197 
94 
0 

4 

0 

5A 
1: 8 
3CO 
401 
562 
601 
702 
709 
500 

?98 
1100 
1201 
1300 
139 5 
14% 
13 96 
1300 
1199 
lo? 9 
998 
&E 
Po0 
701 
601 
500 
398 
300 
156 
92 
0 

5 

0 

92 
199 

299 
400 
501 
600 
702 
799 
900 
998 
1100 
1198 
1298 
1397 
1495 
1397 
1299 
1200 
1100 
998 
900 
800 
700 
600 
501 
399 
299 
197 
92 
0 
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Table 5-7. Functional Test Data After 25,000 Cycles 

Specimen 
Indicat ion 

( p s i )  

0 
1GO 
200 
3c0 
400 
5GO 
600 

700 
800 

9GO 

1000 
1100 
1200 
1300 
USGO 
1500 
1400 
1300 
1200 
no0 
1000 
9GO 
800 
700 
600 

500 
400 
300 
200 
100 

C 

1 

0 
96 
197 
29 5 
397 
495 
599 
700 

748 
896 
546 
1058 
u99 
1298 
1357 
3-498 
1356 
1298 
ll98 
1078 
999 
900 

$60 

698 
597 
459 
400 
300 
197 
93 
0 

Laboratory Gauge Indicat ion ( p s i )  

2 

0 
92 
197 
197 
397 
405 
600 
700 
7% 
896 

996 
1096 
n 9 7  
129 7 
1399 
Ut92 
1395 

1197 
lG96 
997 
646 

7% 
6% 
600 

500 
355 
300 
196 

$2 
0 

1300 

3 

c 
92 
199 
297 
398 
498 
600 

698 

798 
849 
497 
1054 
1200 

u o o  
ut93 
1400 

1298 

115 9 
1657 
995 
697 
747 
7GC 
546 
4% 
357 
298 

196 
92 
0 

1300 

0 
92 
146 
300 
398 
499 
599 
549 
7% 
857 
457 
1047 
1144 
1298 
1398 
1497 
1397 
1257 
1196 
10% 

'is7 
897 
747 
700 
597 
500 
347 
2% 
147 

43 
0 

5 
~~ 

0 

92 
198 
297 
397 
498 
600 
6% 
Ti 98 

896 

996 
1697 
1146 
1256 
1358 
1497 
1394 
1247 
1148 

1097 
949 
8% 

747 
700 
5% 
500 
397 
298 
197 

52 

0 
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Table 5-8. Functiollal Test Data i’.fter 36,SOC; Cycles 

Specimen 
Indicat ion 

( p s i )  

0 
100 
2CO 
300 
400 
560 
600 

700 
600 
90G 

1000 
llGO 
1200 
130c 

u o o  
1500 
14CO 
1300 
1200 
U O O  
1000 

900 
800 
700 
600 
500 
400 
360 
200 

100 
0 

k b o r a t o r y  Gauge Indicat ion (psi) 

1 

C 

45 
194 
303 
LO1 
504 
603 
764 
802 
962 

1000 
1103 
12G2 
1297 

1397 
1447 
134’7 
1303 
1202 
1103 
1001 

902 
804 
703 
6C;3 
564 
401 
302 
201 

44 
0 

2 

0 

$2 
145 
24 9 
397 
5GO 
6G0 

7Cl 
800 
400 
94’8 

1099 
1200 
1258 

1396 
uw 
1395 
1297 
1199 
1100 

998 
900 
800 
702 
599 
501 
399 
300 
156 
95 
0 

0 

94 
15 5 
24’6 

359 
500 
6C0 
760 
799 
SF9 
447 
1 E Y  
1195 
1298 

1395 
u95 
1393 
125’5 
1200 
1100 

958 
900 
800 
700 
600 
500 

398 
300 
156 

92 
0 

4 5 

0 
42 

1 4  5 
297 
397 
500 
600 
700 
6GO 
Y 00 
997 

1 l i ) O  
11% 
1298 

1346 
u t 4  6 
134’6 
1297 
1200 
1098 
597 
894 
799 
701 
600 
500 

398 
300 
196 
9k 
0 
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Table 5-9. Functional Test Data After 35,000 Cycles 

3pe cimen 
Indicat ion 

(psi) 

0 
100 
200 
300 
400 
500 
600 
700 
8GO 
900 

1000 
l loo  
1200 
13GO 
u o o  
1500 
1400 
13 00 
1200 
l loo  
1000 

900 
800 
700 
600 

500 
400 

300 
200 

100 
0 

Laboratory Gauge Indicat ion (ps i )  

1 

0 
4’7 

200 
303 
401 
501 
600 
702 
800 
e99 
997 
lo97 
u 9 4  
1294 
1391 
1492 
1392 
1295 
119 6 
1098 

597 
859 
795 
702 
600 

502 
400 
301 
200 

95 
0 

2 

0 
56 

2c1 
301 
402 
502 
600 
700 
749 
898 
994 

1096 
1194 
1294 
1392 
ut9 2 
1388 
1294 
119 5 
1097 
994 
898 
798 
701 
6G0 

502 
399 
301 
200 

96 
0 

3 
~ ~~ 

0 
97 

201 
34)0 
401 
502 
600 
701 
79 5 
898 
995 

1097 
1195 
1295 
1392 
1492 
1390 
1293 
1154 
109’7 

997 
898 
758 
7 C l  
601 
502 

400 

300 
200 

96 
0 

4 

0 
57 

2CO 
302 
401 
561 
500 
701 
793 
647 
995 
105 6 
1144 
129 5 
1391 
u 9 2  
1390 
1243 
U Y 4  
IC;% 

994 
897 
799 
701 
601 
501 
400 
301 
199 

96 
0 

0 
95 

200 
362 
402 
500 
601 
70: 
795 
w’i 
996 
109 6 
1195 
1295 
13% 
1452 
13 90 
1292 
1193 
1057 
994 
898 
749 
701 
601 
501 
3Y9 
301 
200 

Y6 
0 
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Table 5-10, Functional Test Data After 40,UOO Cycles 

Specimen 
Indicat ion 

(psi) 

0 
100 
200 
300 
400 
500 
600 
700 
EO0 
$00 
1000 
1100 
1200 
1300 
u o o  
1500 
1400 
1300 
1200 
1100 
1000 
900 
600 
700 
600 

500 
4CO 
300 
200 
100 
0 

k b o r a t o r y  Gauge Indicetior,  (;si) 

1 

0 
97 
2co 
302 
400 
501 
600 
702 
eco 
858 
996 
1096 
1194 
1294 
13 90 
1490 
1392 
1295 
ll% 
1097 
997 
899 
799 
702 
600 
502 
400 
302 

200 

56 
0 

2 

0 
96 
200 
301 
400 
502 
600 
700 
797 
898 
994 
1097 
1154 
1294 
1390 
1490 
1388 
1294 
n 9 5  
109 6 
994 
898 

796 
700 
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T h e  (seconds) 

Figure 5-1. T,-pical Pressure Cycle ',:avefom 
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SECTION V I  

BURST TEST 

6.1 

6.1.1 

6.1.2 

6.1.3 

6.2 . 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

6.2.8 

6.2.9 

6 .3  

TFST REQUIREMENTS 

A burst  t e s t  s h a l l  be performed on t h e  specimen t o  determine 
i f  abnormally high pressure will cause leakage or s t r u c t u r a l  
damage. 

The t e s t  specimen shal l  be subjected t o  a water pressure of 
3OOO psig f o r  5 minutes. 

Any leakage o r  s t r u c t u r a l  damage t o  t h e  t e s t  specimen s h a l l  be 
noted. 

TEST PROCEDUFiE 

The burst  t e s t  setup was assembled as shown i n  f i p r e s  6-1 and 6-2 
using t h e  equipment l i s t e d  i n  t a b l e  6-1. 
a l l  connections were t i g h t ,  gauges were i n s t a l l e d  and were 
operating properly, and a l l  valves were closed. 

It was ensured t h a t  
.y v 

Hand valves 3 and 4 were opened. 

The system was bled, using pressure from hand pump 5, until 
t h e  system was  free of  a i r .  

Hand valve 3 was closed. 

Using hand pump 5, the  water pressure was increased t o  3000 
ps ig  as indicated on labora tory  gauge 2. 

Hmd valve 4 was closed. 

The pressure was monitored for 5 minutes while checking t e s t  
specinen 1 f o r  any v i s i b l e  leakage o r  damage. 

The pressure on hand pump 5 was released. 

Hand valve 3 was opened t o  vent t h e  system. 

T E T  RESULTS 

The t e s t  specimen did not leak, but indicated 1600 p s i  after 
pressure was released. Figures 6-3 and 6-4 show the specimen 
after t e s t  

I 
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6-4 TEST DATA 

The data  presented in t a b l e  6-2 were recorded during t h e  t e s t .  

'5N0961S 
'E-2 

15-12-52 
.B 

NA 

NA 

Table 6-1. Burst Test Equipment List 

0-to 1500-psig 
1.5% FS accuracy 

3-to 6OOO-psig 
G.5$ FS accuracy 

t-inch 

;-inch 

1 Test Specimen I 
Iaborat ory 
Gauge 

Hand Valve 

Hand Valve 

Hand Pump 

da te r  Reservoir 

Pressure 

Time 

Leakage 

Manufacturer 

3000 psig 

5 minutes 

0 

U. S. Gauge Co. 

Marsh 

Robbins 

Robbins 

Pressure Product: 
Inc . 

NA 

Model/ 
'art No. 

183 8 

NA 

SKA-250 
4T 

SKA-250 
4T 

NA 

NA 

1-750 
I 

NA 

Table 6-2. Burst Test Data 

i 

6-2 

. 



H20 

Note: All l i n e s  1/4-inzh. 
Refer t o  table  4-1 f o r  i t e n  identificat 'ion. 

P 
6 

Figure 6-1. B u r s t  Test Schematic 
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